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Abstract 
Histomonosis is a fairly common disease in poultry – turkeys, laying hens, guineafowls, geese, ducks. Sponta-
neous cases of histomonosis in Indian peafowls do not occur very often, thus they feature less frequently in the 
scientific literature. Among possible reasons for this to happen is that they are kept in zoos or at private farms, 
where their death is mainly attributed to complications caused by E. coli or Clostridium microorganisms. The 
article  demonstrates  pathoanatomical  and  pathohistological  changes  in  the  organs  of  Indian  peafowls  during  
spontaneous  histomonosis  characterized  by  liver  and  caecum lesions  alongside  developed multifocal  necrotic  
hepatitis and diphtheria typhlitis. Clinical signs of the disease in Indian peafowls manifested with gradual feed 
refusal, the bird was becoming depressed and hiding its head under the wing. The first death of a female Indian 
peafowl was recorded 10–14 days after the onset of such clinical signs. During histological examination, mas-
sive  necrotic  lesions  were  detected  in  the  liver  and  in  places  of  intensive  development  of  histomonas.  Cell  
infiltration consisting of pseudo-eosinophils,  lymphoid and histiocytic cells  was formed around these lesions.  
The  penetration  of  histomonas  into  the  mucous  membrane  of  the  caecum  caused  proliferative  processes  by  
cellular elements, which was also accompanied by heterophilic-leukocyte infiltration and the formation of cell 
granulomas in places where histomonas were located. 
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1. Introduction
Histomonosis (typhlohepatitis) is a disease caused by the 
protozoa; it  causes damage to caecum and liver.  The infec-
tive  agent  is  Histomonas meleagridis – the simplest  micro-
organism,  which  belongs  to  the  genus  Histomonas, Dien-
tamoebidae family (McDougald,  2005;  Callait-Cardinal et 
al., 2010; Van der Heijden et al., 2011; Hess et al., 2015). 
It is difficult to overestimate the economic losses as a re-
sult  of  this  disease,  especially  for  industrial  poultry  breed-
ing.  Histomonosis  remains  a  challenging  disease  not  only  
for commercial poultry farms, but also for the ones dealing 
with  exotic  animals  – especially  among  mini-zoos  and  
homesteads  where  domestic  and  exotic  birds  are  kept  in  
small enclosures,  irregardless of their  age,  breed and origin 
(Popp et al.,  2011; McDougald et  al., 2012;  Oliveira et al., 
2017; Costa  et al.,  2018).  This  disease  has  been  studied  
substantially and mentioned as  early as  1895 in  turkeys,  as  
well as in chickens. The research notes that chickens suffer 
its milder form, but can remain infection carriers for a long 
time. This fact specifically should be taken into account by 
farmers  who  run  different  poultry  together.  Lviv  region’s  
climate  conditions  and soil  type  (sod-podzolic  soils  and  
chernozem) contribute to the survival of heteroxysomes and 
earthworms that are intermediate hosts in the developmental 
cycle of Histomonas meleagridis. 
According to a number of scientists who infected Indian 
peafowls  (Pavo  spp.)  with  histomonosis  experimentally,  it  
was  possible  to  record  typical  pathomorphological  changes  
in the liver and caecum. In a natural environment, however, 
the  death  of  Indian  peafowls  from histomonosis  was  rarely  
recorded. Retrospective studies by US veterinary-diagnostic 
laboratories  have  revealed  only  5  cases  of  Indian  peafowls  
featuring characteristics of histomonosis and pathohistologi-
cal changes.  The affects included the development of  bilat-
eral  fibrinous-necrotic  typhlitis  and  necrotic  hepatitis 
(trophozoites  detected),  which  identified  as  Histomonas 
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meleagridis due to their morphological features and as a 
result of PCR. 
Alimentary infection is most usual for poultry while in-
termediate hosts of histomonas – helminths of Heterakis 
gallinarum, their larvae and eggs – play a significant role in 
its development, as noted above. Ectoparasites – flies, fleas, 
ticks (most often cause diseases in young birds) can also act 
as carriers of histomonas.  
Disease starts to develop when histomonas penetrate the 
wall of the caecum. The sites of primary localization are 
places where pH levels are most favorable for the reproduc-
tion and development of histomonas. They enter blood cir-
culatory system through the wall of the caecum, and hema-
togenously proceed to the liver via a portal vain. Clinical 
symptoms of histomonosis manifest within 7–12 days (usu-
ally after 11 days) after infection. The litter turns yellow, the 
bird becomes drowsy, its wings are down, it starts wobbling. 
Birds with their head down or head hidden under their 
wings, their eyes closed, can be often spotted within the 
flock. Bird’s head may be turning bluish, but this is not 
always the case and it is not one of the pathognomonic indi-
cators during histomonosis (Hauck & Hafez, 2013;  
Dolka et al., 2015; Michelazzo et al., 2017). 
 
2. Materials and methods 
 
Samples for pathohistological analysis were taken from 
three spontaneously ill 8 months old Pavo cristatus females, 
who died at 10–14 days after the first clinical signs of the 
disease were spotted. Indian peafowls were kept at a rural 
household in Lviv region. Special feed for pheasants and 
guineafowls was used to feed these birds. Pathoanatomical 
incision was performed at the prosectorate of the Depart-
ment of Normal and Pathological Morphology and Forensic 
Veterinary of Stepan Gzhytskyi National University of Vet-
erinary Medicine and Biotechnologies Lviv. Fragments of 
liver and ceacum were collected for histological examina-
tion and fixed in 10 % aqueous formalin neutral solution. 
Fragments of selected tissues were fixed in formalin solu-
tion and dehydrated in an ascending row of alcohols, fol-
lowed by paraffin blocking using the standard method. His-
tological sections 7 μm thick were cut from paraffin blocks 
on the MC-2 dome microtome (Merkulov, 1953; Kiceli, 
1962; Merkulov, 1963; Horalckyi et al., 2005). 
Paraffin sections were fixed in a formalin solution and 
stained with Mayer hematoxylin and eosin for optical mi-
croscopy. Light microscopy and photomicrography of histo-
logical slides were performed using a Leica DM-2500 mi-
croscope and a Leica DFC 450C camera. 
 
3. Results and discussion 
 
During pathological anatomical dissection of Pavo cris-
tatus females (Fig. 1), major changes were found in the 
caecum and liver. The caecum was enlarged, had thickened 
walls, diffuse hemorrhages and nodules, sizes ranging from 
a millet grain to small pea (Fig. 2). The contents of the cae-
cum looked gray-green in color with lots of mucus and fi-
brinous-necrotic masses that filled the entire intestines 
(Fig. 3). The liver was enlarged, full-blooded, dark brown in 
color and featuring diffuse necrotic areas of various size that 
were yellowish-white in color, with a clasped center sur-
rounded by a light, round rim (Fig. 4). Necrotic foci were 
sometimes fused and formed nodular outgrowths – matters 
that protruded above the surface of the liver. The gallbladder 
was enlarged, overflowing with thick, green bile. No visible 
macroscopic changes to other parenchymal organs (kidneys, 
spleen, lungs) were detected. 
 
 
 
Fig. 1. Pavo cristatus female that died from histomonosis 
 
Fig. 2. Forming of white nodules in the wall of the  
caecum (follow the arrow) 
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Fig. 3. Thickening of the wall of the caecum, necrosis of 
the mucous membrane with diphtheritic layers 
 
Fig. 4. Liver. Necrotic foci surrounded by a round rim 
(follow the arrow) 
 
Necrosis of the mucous membrane and crypts was histo-
logically identified in the caecum of Pavo cristatus females. 
It formed a structureless granular mass, in which histomonas 
were located. The submucosa was infiltrated with leuko-
cytes. The border between the mucous and submucosal 
bases was hardly visible. In addition, pathohistological 
changes in the caecum’s epithelium were evident in the 
intense cellular response and the formation of different-sized 
granulomas (Figs. 5, 6). The penetration of histomonas into 
the mucous membrane of the caecum caused proliferative 
processes on the part of the cellular elements, which was 
accompanied by heterophilic-leukocyte infiltration and the 
formation of cellular granuloma in places where histomonas 
were located. Morphologically, histomonas at various stages 
of their development look like light, slightly pinkish oval 
bodies with their own shell, while lymphocytes and macro-
phages concentrate around them. 
Histological examination of the liver of Pavo cristatus 
females showed necrotic foci in areas of intensive develop-
ment of histomonas. The degree of damage to hepatocytes 
was different: the cells lost shape, the cytoplasm became 
see-through, the nuclei could hardly be noticed, and under-
went karyolysis. Intraparticular hemocapillaries expanded. 
Formations of cell infiltrations consisting of pseudo-
eosinophils, lymphoid and histiocytic cells (Figs. 7, 8) were 
typical. Necrotic masses and cell infiltrates also revealed 
histomonas at various stages of development. 
 
 
 
Fig. 5. Caecum. Histomonas at different development  
stages (follow the arrows). Hematoxylin and eosin. x 400 
 
        
Fig. 6. Caecum. Cellular response around histomonas. 
Hematoxylin and eosin. x 400 
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Fig. 7. Liver. Histomonas at different development stages 
(follow the arrow). Hematoxylin and eosin. x 400 
 
Fig. 8. Liver. Hepatocyte necrosis (1), cellular infiltration 
(2). Hematoxylin and eosin. x 200 
 
4. Conclusions 
 
1. Pathologic anatomical changes in spontaneous histo-
monosis of Pavo cristatus females were characterized by 
multifocal necrotic hepatitis and diphtheritic typhlitis. 
2. Pathohistological changes were characterized by ne-
crosis, intensive cellular reaction by pseudo-eosinophils, 
lymphoid and histiocytic cells and formation of different 
size granulomas. 
3. The intensity of the invasion and the rate at which the 
pathogen spreads from the primary site – the caecum – to 
the liver, probably depends on the reactivity of the host. The 
course of the disease often depends on the species composi-
tion of the caecum microflora. The development of the dis-
ease is especially accelerated by the presence of bacteria of 
the genus E. coli and Clostridium perfringen that create 
favorable conditions for solid metabolic integrity of histo-
monas, and can also complicate the course of histomonosis 
with the by-products of their vital functions. 
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